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Sirs, 

We respectfully request a refund of $50 that was overpaid with our Amendment filed on 
December 12, 2007. Please note from the attached documentation that the amended total number of 
claims equals 32, not 33, as reflected in the fee transmittal submitted with the amendment. The amount of 
$400 was charged to our deposit account no. 50-1 147 on December 14, 2007. Therefore, the correct 
charge for extra claims is $350 (i.e., 7 extra claims over highest paid 25) resulting In an overpayment of 
SSO. 

Accordingly^ the undersigned hereby requests thit $5Q)be refunded by crediting our Deposit 
Account No. 50-1 1 47, Acknowledgement of receipt and a^JjJroval of this request is respectfully 
requested. 

To facilitate a prompt refund, copies of the following are attached hereto for your reference: 

( 1 ) Copy of Fee Transmittal filed with the Amendment on December 1 2, 2007 ( 1 page); 

(2) Copy of Listing of Claims from Amendment filed on December 12, 2007 (pages 1-11); 

(3) Copy of Deposit Account No. 501 147 Statement for December 2007 (page 1). 

Respectfully submitted. 
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Sir: 



In response to the OfSce Action mailed 12 September 2007» the period for response to 
which extends through 12 December 2007, please amend the application as follows: 

Amendments to the Claims are reflected in the listing of claims that begins on page 1 of 
this paper. 

Remarks begin on page 12 of this paper. 
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LISTING OF Cf.ATMS ! 

The present listing of claims will replace all prior versions, and listings, of claims in the 
application. 

1. (Currently Amended) A method for manufacturing a semiconductor device 
comprising the steps of: 

fonning a trench having an inner wall in a substrate; 

forming an insulation film on the inner wall of the trcsnch; 

fonning a conductive film in the trench on the insulation film; md 

forming an inter laver over the conductive film: an4 

annealing the substrate for improvement of reliability of the insulation film at an 
annealing tcmpcranire after the stq> of forming the conductive film so that a damage in the 
insulation 61m is removed at the annealing temperature, 

wherein the substrate is made of silicon, md 

wherein the annealing temperature is higher than 1 150 degrees Celsius and is equal to or 
less than 1200 degrees Celsiu s, and 

wherein the annealing of the substrate is nerf ormed prior to forming the interlaver . 

2. (Original) The method according to claim 1, fiirther comprising the step of: 

forming a source region having a contact surface between the source region and the 
substrate, which is disposed near the trench and is almost parallel to the substrate, 

wherein the insulation film, includes an oxide-nitride-oxide film and upper and lower 
oxide fihns, 

2 
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wherein the conductive film in the trench provides a gate electrode, 

wherein the gate electrode includes a canopy for covering the upper oxide jSbn so that the 
gate electrode has a T-shaped cross section, 

whwin the canopy of the gate electrode has an edge, which is disposed at a 
predetermined distance from an edge of an opening of the trench, and 

wherein the predetermined distance is predetermined not to prevent the source region 
from forming. 

3. (Cancelled) 

4, (Previotisly Presented) The method accordmg to claim 1, further comprising the step 

of: 

forming a source region having a contact surface between the source region and the 
substrate, which is disposed near the trench and is almost parallel to the substrate, 

wherein the insulation film includes an oxide-nitride-oxide film and upper and lbwer 
oxide films, 

wherein the conductive film in the trench provides a gate electrode, 

wherein the gate electrode includes a canopy for covering the upper oxide fibn so that the 
gate electrode has a T*shaped cross section, 

wherein the canopy of the gate electrode has an edge, which is disposed at a 
predetermined distance from an edge of an opening of the trench, and 

wherein the predetermined distance is predetermined not to prevent the source region 
from forming. 
3 
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5. (Original) The method according to claim 1, 

wherein the conductive filna is made of doped poly crystalline silicon, and 
wherein the insulation film is made of silicon oxide and silicon nitride. 

6. (Original) The method according (o claim 5, further comprising the step of: 

forming a source region having a contact surface between the source region and the 
substrate^ which is disposed near the trench and is almost parallel to the substrate, 

wherein the insulation film includes an oxide-nitride-oxide film and upper and lower 
oxide fibns, 

wherein the conductive'ftlm in the trench provides a gate electrode, 

wherein the gate electrode includes a canopy for covering the upper oxide fihn so that the 
gate electrode has a T-shaped cross section, 

wherein the canopy of the gate electrode has an edge, which is disposed at a 
predetermined distance from an edge of an opening of the trench, and 

wherein the predetermined distance is predetermined not to prevent the source region 
from forming. 

7. (Original) The method according to claim 1, 

wherein tlie insulation film includes an oxide-nitride-oxide film and upper and lower 
oxide Rims, 

wherein the trench includes a sidewall and upper and lower portions, 



4 
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wherein the oxide-nitride-oxide film is disposed on the sidewall of the trench, the upper 

oxide film is disposed on the upper portion of the trench, and the lower oxide fiJm is disposed on 

the lower portion of the trench, 

wherein the oxide-nitride-oxide filni includes a silicon oxide film, a silicon nitride film 
and another silicon oxide film, and 

wherein the upper and lower oxide films are made of silicon oxide. 

8. (Origmal) The method according to claim 7, fiuther comprising the step of: 

forming a source region having a contact surface between the source region and ihe 
substrate, which is disposed near the trench and is almost parallel to the substrate, 

wherein the conductive film in the trench provides a gate electrode, 

wherein the gate electrode includes a canopy for covering the upper oxide film so that the 
gate electrode has a T-shaped cross section, 

wherein the canopy of the gate electrode has an edge, which is disposed at a 
predetermined distance &om an edge of an opening of the trench, and 

wherein the predetennined distance is predetermined not to prevent the source region 
from forming. 



5 . 
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9. (Original) The method according to claim 1, 

wherein the device includes a cell region and a gate lead wire region, 

wherein the cell region includes a plurality of cells, each of which works as a transistor, 

and 

wherein the gate lead wire region includes a gate lead wire. 

10. (Original) The method according to claim 9, 

wherein the transistor is an N channel type MOSFET, a P channel type MOSFET or an 

IGBT. 

TL (Currently Amended) A method for manufacturing a semiconductor device 
comprising the steps of: 

fomiing a trench having an inner wall in a substrate; 

forming an insulation film on the inner wall of the trench; 

fonning a gate electrode in the trench on the insulation film; 

implanting an impurity into the substrate with using the gate electrode as a mask after the 
step of fonning the gate electrode; 

perfonning a thermal diffusion process for diffusing the impurity so that a source region 
adjacent to the trench and disposed on a surface of the substrate is formed; and 

annealing the substrate for improvement of reliability of the insulation film at an 
annealmg temperature after the step of forming the conductive film so that a damage in the 
insulation film is removed at the annealing temperature, 

wherein the substrate is made of silicon, and 

6 
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wherein the annealing temperature is higher than 1 150 degrees Celsius and is equal to or 

less than 1200 degrees Celsius , and 

wherein the annealing is performed prior to perfor ming the thermal diffusion process . 

12. (Original) The method according to claim 11, 

wherein the thermal dif!usion process is perfonned at a process temperature, and 

wherein the annealing temperature in the step of annealing is higher than the process 
temperature in the step of performing the theimal diffusion process. 

1 3. (Original) The method according to claim 1 1 , 

wherein the insulation film includes an oxide^nitride-oxide film and upper and lower 
oxide iSlms, 

wherein the trench includes a sidewall and upper and lower portions. 

wherein the oxide-nitride-oxide film is disposed on the sidewall of the trench, the upper 
oxide film is disposed on the upper portion of the trench> and the lower oxide film is disposed on 
the lower portion of the trench, 

wherein the oxide-nitride-oxide film includes a silicon oxide film, a silicon nttriide film 
and another silicon oxide filni, and 

wherein the upper and lower oxide films are made of silicon oxide. 

14. (Original) Themethodaccordingtoclaim U, further comprising the step of: 

forming a source region having a contact surface between the source region and the 
substrate, which is disposed near the trench and is almost parallel to the substrate, 

7 
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wherein the conductive film in the trench provides a gate electrode, 

wherein the gate electrode includes a canopy for covering the upper oxide film so that the 
gate electrode has a T-shaped cross section, 

wherein the canopy of the gate electrode has an edge, which is disposed at a 
predetermined distance from an edge of an opening of the trench, and 

wherein the predetermined distance is predetemiined not to prevent the source region 
from forming. 

15. (Previously Presented) The method according to claim 1 4, 

wherein the distance between the edge of the canopy and the edge of the opening of the 
trench is in a range between 0.05 micrometers and 0, 1 micrometers. 

16. (Previously Presented) The method according to claim II, 

wherein the substrate is annealed in an inert gas atmosphere in the step of aimealing. 

17-25. (Canceled) 

26. (Previously Presented) The method according to claim 1, flirther comprising 
forming an oxide film on the conductive film before the annealing of the substrate. 

27. (Previously Presented) The method according to claim 26, wherein the oxide film 
covers the conductive film and the substrate. 
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28. (Previously Presented) The method according to cledm 27, wherein the annealing of 
the substrate is performed for a predetermined time in a range between 10 minutes and 30 
nitnutes. 

29. (Previously Presented) The method according to claim 1 1 , further comprising 
forming an oxide film on the conductive film before the annealing of the substrate. 

30. (Previously Presented) The method according to claim 29, wherein the oxide film 
covers the conductive film and the substrate. 

31. (Previously Presented) The method according to claim 30, wherein the annealing of 
the substrate is performed for a predetermined time in a range between 10 minutes and 30 
minutes. 

32. (New) The method according to claim 1, wherein the interlayer comprises 
borophosphosiUcatc glass 

34, (New) The method according to claim 2» wherein the atmealing is perfonncd prior to 
forming the source region. 

35. (New) The method according to claim 2, wherein the source region is an N* source 

region. 

. 36, (New) The method according to claim 2. further comprising forming a body region 
in the substrate and adjacent to the source region. 
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37. (New) The method according to cUirn 36, 

wherein the source region is an N*" type source region, and 

wherein the body region is a P type body region. 

38. (New) The method according to claim 1 1, wherein the source region is an N* source 

region. 

39. (New) The method according to claim U, wherein the performing of the thermal 
diffusion process for diffusing the impurity also operates so that a body region is formed 
adjacent to the source region in the substrate. 

40. (New) The method according to claim 39, wherein the annealing is performed prior 
to performing the thermal difiusion process. 

41. (New) The method according to claim 40, . 
wherein the source region is an type source region, and 
wherein the body region is a P type body region. 

42. (New) The method according to claim 1 1 , farther comprising 
forming an intcrlayerover the gate electrode, 

wherein the annealing of the substrate is perform ed prior to forming the interlayer 
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43. (New) The method according to claim 42, wherein the intcrlayer comprises 
borophosphosilicate glass. 
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